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me effect of the nuclear  explosion on the asteroid  will be the most  intensive, if the nuclear
explosive device is buried into the asteroid  ground before the explosion.  This is associated with the
fact, that at such type of explosion  (unlike the surface  and the stand-off  explosions)  the explosion
energy at the initial stage of the process is entirely transferred  to the asteroid  ground. As the result
the effect  of the buried explosion on the asteroid  is equivalent  to the efect  of the su~{~ce  exl]losion
with the yield  tens of tiln.es  greater [1]. Therejbre, consideration  of the buried explosion  efiect on
the asteroih  is of peculiu.r interest.

In this paper  we consi~ier the problem  qf the tiffect of the nuclear buried explosions on the stony
asteroid  (as the most wide-spread  type of the NEOS). On the basis of numerical  modeling of
nuclear shallow  bursts in the dense crushable  medium we studied some regularities  of their gffects
as a function of the +epth -of-burst.

Some results of calculating  the explosions  in granite at the scaled depth of 1, 2, 3, and 15 rn/ktl/3
are given. Configurations  of the calculated  destruction  zones and dependence of the shock
amplitude decrease upon the depth are given. The change  in the effect intensity with increase of the
explosion  depth is illustrated on the ba.~is of calculated values of energy  withdrawn  by the elastic
wave.

The possibility oj”schematizing  the ph.en.omenon  by using the concept of the explosion  equivalence
at diflerent  scaled depth is discussed. This concept  facilitates the process of taking  the engineering
decisions using the numerical simulation results. The limits of the equivalent explosion  concept
applicability  are illustrated on the bci.sis of the calculations.

The numerical  modeling was carried  out using the complex of codes called  “SD-TOM”. The
muthemticalform.ula  tion of the problem is consi~ie  red. Soln.e  characteristics  of the In.edium mi]del
and the difference  method are given.

Introduction
The effwt ot’ the nuclear  explosion  on the asteroid  will  be the most  intensive,  it’ the nuclear  explosive  device  is

buried  into the asteroid  ground before  tile explosion.  This is associated  with the fact, that at such type of explosion
(unlike the surface  and the stand-off  explosions)  the explosion  energy  at the initial stage of the process  is entirely
transferred  to the asteroid  ground. As the result  the effect  of the buried explosion  on the asteroid  is equivalent  to the
effect  of the surface  explosion  with the yield tens of times greater  [1]. Therefore,  consideration  of buried explosion
effect on the asteroids  is of peculicw interest.

If time till the assumed asteroid  encounter  with the Earth is small  (-1 year) the response  must  be organized
under  conditions  of the minimum  w,arning time.  In this  case to provide U]e required  change  of the asteroid  trajectory
we need to transfer to it a rather large momentum  using  the explosion  of appropriate  yield.  As the &ssessments  show
[1] for the given asteroid  dimensions  to tmnsfer  the necessary  momentum  we need the explosion  of such yield that
the destruction  zone will be commensurable  with the asteroid  dimensions.  Thus, the effect  on the asteroid  will be
reduced  not to altering  its  orbit, but to the :~steroid  disintegration  into separate  fragments.  These  fragmeuLs will
scatter  in space  at velocities  significantly  higher than change  of the ~steroid mass center  velocity  caused  by the
explosion.  Some  p,art of the asteroid  fragments  will pass by the Earth, and the rem,aiuiug  part with appropriate
dimensions  will burn in the Earth atmosphere  at a large distance  from one another  wilhout  causing  any damage.

The experimental  data show [2] that  the ground fragmentation  in direct  shock wave of the nuclear explosion
proceeds  very intensively,  ,and maximum dimensions  of the fmgmenLs (-5 m) are significantly  less than the critical
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Figure 1. Configuration  of the destruction  zones.

“l” - the fractures of family  “l” - the surfaces repeating  the front of rarefaction  wave

(spherical  surfaces  in the case of spherical  symmetry);

“2” - the fractures of family  “2” - the surfaces ortoganal  to the front of rarefaction

wave (radial fractures in the case of spherical  symmetry);

“3” - the fractures of two families  - “l” and “2”;

“4” - the fractures of three families  (“l” and “2”) - the material  is comletely crushed

under stretching;

“5” - the material  is comletely  crushed  by shock wave (under  compression).
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Figure 2. Peak stresses  isobars


